MEMO ROfflNG SLIP 



1 



RErF — EE© 

I urr/ro r. 






7FP hcp PAD jpppnts J»r_ e 
CONCURRENCES. OR SI MILA. 



1 NAME OR TITLE 

Col. Marcy 


INITIALS 


ORGANIZATION AND LOCATION 

c/s 


DATE 




REMARKS 

Re Report by Inspector on Analytical Machine Employ- 
ment! I concur in Hie paper as a whole and urge the 
adoption of all the recommendations as rapidly as 
may be practicable. I an particularly partial to 
the recommendations in Pars. 7a, b, d, and e. 



< 



c*T\ 




eclassified and approved for release by NS A ori 
1-23-20 1 4 Dursuantto E.O. 13526 



FROM NAME OR TITLE 


W1LL1AU a. amenui'ir 


ORGANIZATION AND LOCATION 


CONSULTANT 




FORM C Replaces DA AGO Form 895,1 Apr 48, and AFHQ os—ie— < 8487-4 wo * 

| p[g go >7 *■ Form 1% 10 Not 17, which may be used. 


















/ 



REF ID:A60166 






DSPABSaSST OF DEFENSE 
ARMED FORCES SECURITY AGENCY 
Washington 25, D. C. 



15 August 1932 



HEHORAHIXM FOR: Consultant 
Comptroller 

Chief, Office of Operations 
Chief, Office of R 8a D 

SUBJECT: Report by the Inspector to the Director on Analytical Machine 
Esjploysent, dated 15 August 1932. 

1. Your attention is directed to the subject report, copies of 
which have been sent to the addressees of this memorandum. 



2. In order that appropriate action can be taken on the recommen- 
dations of the report, your comment is desired at the earliest practicable 
date, and in any event no later than 29 August 1932. 



/t?, 

OTHED R. KfiRCI 0 
Colonel, Signal Corps 
Chief of Staff 



Copy to: 



Admiral Wenger 
Inspector 
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APSA 

15 August 1952 



Report by the Inspector 
to the Director 

*a 

Analytical Machine Bteploynent 



m mskw. 



1, to determine what policies and practices In our use of 
analytical machinery are conducive to greatest efficiency and 
Sffoo t Irenes s # 

PACTS 



t* the analytical machinery covered In this report Is listed 
and described In the paper "Machines Used In Cryptanalysis", APSA 
Xnapector/13 June 1952* 

3, All usago data cited herein are for the first six months 
of calendar 52. 

it. Definitions t 



Profyaaning (machine processes) - Laying out In specif io 
detail the technical and procedural steps that will be taken in 
the conduct of Individual machine processes# 



lehsdullng (machines and machine processes) - Planning 
the employment of machines and machine complexes, determining 
which machines shall perform which processes, and devising new 
methods and applications of machine processing# 

PI3CU3SI0H 



5# As inclosure# 

OOSOL03IOB3 

6# Derived throughout tho discussion, and translated 
directly into recommendations below# 

IggOKMgaiDATlOITS 



7« It is recommended! 



a* that the function of analytical machine employment 
planning and scheduling (tinder the principles of 
paragraph 3 of the Discussion) be placed directly 
under the APSA- 02 Technical Director (027), with 
a Machine Methods Group (including APSA- 35 "advisory" 
membership) to assist him# That spaces for this 
group be transferred from the Staff (AFSA-00P and 
APSA- 12 suggested), and bodies from AF8A-22 and 
APSA- 35. 



> . 



b* 



That the principle of having decentralised machine 
installations adjacont and available to. and directly 
under the control of. Individual analytical sections 
(including APSA- 41 ) he recognised and supported, end 
that additional needs of various sections In this 



respect be filled as soon ss practicable. That the 
Supply and maintenance of these installations (in- 
cluding the Initiative therefor) be the responsibility 
of the Machine Division. 



-IIP-jHClPPgT /Mims 
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Report by the Inspector to the Director on Analytical Machine 
Ssployment 



«, That the development of comparatively staple, compact, 
and easily maintained selectors and counters of 
Moderate speed, suitable for individual section use, 
be prosecuted as a part of our research and develop- 
ment program, (DEHHAM results may represent an accept- 
able atart in this direction*) 

4U That, with the transfer of the machine methods and 
scheduling function to 02T, AF3A-22 be reorganised 
as follows t 

(1) Merge the "IBM Branch" and the "BAM Branch" ae 
one, or. If administrative convenience require®, 
split the processing component by some more valid 
criterion than the XBM/ttAK one. 

(2) Transfer the process programing function to the 
processing branch or branches, 

(3) Retain, as a staff group directly under 22, one 
or two assistants to assist with second-level 
machine scheduling and Job dispatching, 

o« That the quality of civilian machine operators be 
raised through a program of 

(1) increasing their analytical responsibilities 
and background, and 

(2) raising their entire grade structure accordingly. 

That the administrative decisions and dispensations to 
give this effect he pursued at whatever level of Qovero- 
aamt is necessary, staffed within AFSA by AFSA-02 and 
AF8A-15 in collaboration, 

f * That Machine Division strength be augmented a* soon as 
possible by an Increase in military personnel, supported 
by the Military Departments as follows t 

(1) Savy, Returning to duty In AFSA all Raval personnel 
qualified in analytical machine operation and main- 
tenance, 

(2) All Services, Undertaking to arrange necessary 
permanence and non-rotation of qualified analytical 
machine personnel, with adequate career opportunity. 

That the administrative decisions and dispensations 
Involved in this support be pursued as high as necessary 
in the Department of Defense, staffed within AFSA by 
APS A -02 and AFSA-15 in collaboration, 

g. That AFSA- 02, AFSA-ljj>, and tha Comptroller collaborate 
In exploring every means of facilitating tha rapid 
shifting of personnel strength between the Machine 
Division and the analytical sections of AFSA- 02, as 
needs vary, with a view to 

(1) providing greater flexibility in the menage-sent of 
COMXKT operations, 

(2) promoting the analytical competence and background 

of Machine Division personnel as « whole, and 

-Mf gfi fi El C A NO E 



£ 



T OP S E CR ET CAROS 



REF ID:A60166 



irorincANe B- 

fOP S8 C RS? CtfW AFSA 

15 August 1952 

Report by the Inspector to the Director on Analytical Machine 
ttploynent 



(3) proaoting understanding and appreciation of 
Machine processes and potentialities by ana* 
lytle&l section personnel as a whole. 

h* That our planning for the Fort Keade building be 

re-examined with an eye to the principles expressed 
in para, 13 of the Discussion* 



s* a. l. hooDwm 
Captain* U.S. Vary 
Inspector 



Copies to* CD (N) 

Chief of Staff 
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1. Purpose of analytical maohinos. A force of people Is 
the most Hexiblo~and versatile of analytical agents. It follows 
that an analytical machine, in order to be worthy of consideration 
tor our proo eases, must have som© advantage over a force of people 
that outweighs Its disadvantage of inferior flexibility and ver- 
satility. This advantage, it happens, is always one simply of 
■seed, Every machine in our list is able to perform one or more 
processes faster then they could be performed by a forco of people 
equal in size to the force raqulrod to operate and maintain the 
Machine, This gain in time benefits operations in two wayst 

a. It savea man-hours in certain operations which would be 
performed anyway (at least in part), with or without 
Machinery, and thus permits machines to replace men, 
with gains in effectiveness and economy, 

b. It permits certain operations to be performed which, with- 
out the Machines, would never be undertaken at all, even 
in part. In view of prohibitive or fantastic requirements 
in man-hours , 

Logically, the second is no more than an extension of the first, 
but practically the split suggests a categorization which has 
some application to this analysisi that is, categorisation by 
potentiality . 

ft. Machines according to potentiality . By this criterion 
the Machines fall Into' two categories s 

a. Labor-savers and extenders , Machines which replace 
Sen' "for' operatlono" wKicK would be undertaken, at least 
in part, even without them, 

b, Revolution! sere , Machines which make possible attacks 
timeh could" hot be undertaken without then. 

According to this break-down our analytical machines line up thust 

Revolutlonizera 

low available - - IBM, ABHiS, ATLAS I, (GOLDBERG and CONNIE 

are borderline cases). 

Projected - - - - NOMAD, ATLAS II, (AFSAP 1-1 is a border- 
line case), 

Labor-savera and extenders 

All others, plus a largo part of IBM, 

There may be some quarrel with calling the medium and long cycle 
solution selectors "labor- savers " wither than "revolutionizers" 
on the ground that operational exploitation of certain systems 
would not be possible without thoa, While this Is undeniable, it 
contains qualifications which make its whole truth quantitative 
wither than qualitative. In any case, as will clearly emerge, 
counting these solution selectors ae marc labor-extenders does 
no violence to the principles of their sound employment, and they 
are therefore, perhaps arbitrarily, so countod for the purposes 
of this analysis. 



3* Sroloymont relatod to potentiality , vfc© categorization 
by potentiality leads directly to a philosophy of e mployment. The 

mmm urn 
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DISCTTSSIOH (continued) 



labor-savers and extenders should obviously be employed to perform 
ever? operation whero they stand to save man-hours and apood up 
IfflSTa results; the revolutlonlsers should be ©alloyed to t h e limit 
on operations which could not bo attempted without them. AYflret 
glance these two requirements look like slightly quibbled versions 
Of the same thought, but actually they are far apart, in emphasis, 
in the two approaches to the machine employment problem which they 

f enerato. The problem of making the labor-savers carry their weight 
s largely the straight-forward management problem of insuring, day 
by day ana hour by hour, that operations are being performed as 
effectively and efficiently as possible. If the demand for the 
talents of a certain labor-saving machine is such that it is active 
30 hours por week, and It is determined that there are no residual 
tasks being performed by hand or by other machinery that could be 
done better by this machine, and it has no backlog, then its em- 
ployment leaves nothing to be desired — it spends 20 hours each 
weak saving labor and speeding results, and there is nothing more 
far it to dpi its idle periods represent no loss an3 give no basis 
for reproach,* Thus SZATEa and DQlOKs, of whatever vintage, have 
done their stints and may rest when thoro is no more of their kind 
of work to do.# Whether there is, in faot, no more of their kind 
Of work to do is a matter for 02*8 technical people to determine, 
as a continuing part of their normal jobs of running the shop. 

With the revolutlonlsers , howover, there seems to be need for an 
entirely different approaoh, If we have a machine that makes It 
possible to undertake analytical attacks tha t we could not under - 
taka r even partially , without it, wo would 1 seem to fee ‘slighting 
oar mis slon if we 1 allow" It" Yd spend any significant time Idlo or 
performing labor-saving operations ,& If it has tine available 
for a labor-saving operation. It should be ao employed, but the 
moment this happens it should be a signal for the best brains to 
go into a huddle and devise some revolutionary employment to take 
over the time involved ,' 4 Maxiran employment of the labor savers 
involves simply good AFSA-02 management in the ordinary^sens e j 



• I disregard here the argument that the spaoe it stands idlo 
in costs money, while this Is true, the proper analysis of 
•11 the factors brings in the formula for the equivalence of 
SSEa-hours and square-feet, involving conoepts completely beyond 
the comprehension of all except those who aro at home in the 
more stratospheric love Is of Advanced Management, 

# Of course an expanded force of analysts might make more work 
for them to do. But the best conceivable reason" for expanding 
the force would bo to produce more for tho consumers, and the 
desirability of this, from this angle , is beyond the scope of 
this study. The ques tlcin of the do sir ability of expanding the 
analysis force soldi to keep the D2K0K from being idle in 
valuable floor space involves the formula for the equivalence 
of man-hours and square-feet, as mentioned in the preceding 
footnote, q.v, 

€ IBM, because of its nature, is an obvious exception to the 
principle that tho revolutlonlsers should ideally not be 
employed in labor-saving, IBM is indispensable for labor- 
saving, end a large part of the I3K installation must always 
be available for labor-saving and extending operations, What 
this principle means with regard to IBM Is that IBM* a capacity 
for "revolutionary" application should be utilised* whether bv 
extended shift ep oration or by procurement" of additional machines 
Is a point for dAtc mine t Ion based on logistic consideratio ns . 

riirinr 
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DISCUSS IOM (continued) 



fUll time employment of the revolut ionisers , however, involves 
•omothlng on on altogether different plane, inventiveness and 
scientific Imagination and analytical c ompe t eneV" of the Highest 
si s . • Ktfv i M ' 'Wo i «i^»oh« »~ gST^ , < tn r fga it 

Starting points) in the first case, the approach Is "Which of 
jobs can be done better by some machine?") in the second, 
Ttshould bo "What can we get this machine to do?" 



4* Present em ployment versus reserve capacity . It has 
been a matter' of policy in™ tKls Agency that maohino operations 
Should bo generally confined to one shift, with a view to main- 
taining in ready reserve the 66j£ of total capacity represented 
by the two idle shifts. Lest this policy be regarded as in 
conflict with the foregoing, let it be clarified hero. Surely 
it is not the roal Intent of the polloy that ve actually refrain 
from necessary or desirable machine employment to create an 
artificial or illusory reserve} Surely it is its real intent 
that we should procure and install, possibly not three times as 
much machinery as we need, but at least more than we need} no 
Other interpretation makes sense, and only insofar as this one 
does Is the policy a valid working doctrine. 



$ 4 Bmploymont of the revolutionlgera . ATLAS has been 
manned during six’ "day-shifts,' five evening-shifts, and five mid- 
shifts per week. This 123 hours per week is 76^ of total avail- 
able time (163 hours per week). During the first three months 
Of cal endar 1952, because of light usage in the mid-shift, ATLAS 
pgjBrwfcual use or under maintenance or alteration only 52£ 
total available time. This was Increased to 72 £ during the 
second three months of the year, very nearly full utilisation 
during manned shifts. A further breakdown of ATLAS* a employment 
follows; 



Jan, Feb, Kerch jLpr , May, Jhno 



a* 


Total hours in 

three month period - - - - 


2184 


- ♦* ** 2184 


b. 


Total hours manned during 

three month period - - - - 


1664 — - ■* 


wm m m X66)[ 


e. 


Total hours on "rev- 

olutionlser n Jobs ----- 


774.2 - - 


* - - 1099.7 


d. 


Total hours in malntonanco, 
alteration, testing, or 
training --------- 


215.1 - - 


- - - 266*9 


e. 


Total hours on labor-saving 

and extending jobs - - - - 


144.6 - - 


- * - 201,6 


f. 


Total productive time 

<o plus sT- 


918.8 - - 


1301,3 


s* 


Total non-idle time 

(6 plus <£ plus e) - - - - 


1133.9 - - 


— — — 1568 2 


h. 


Total idle time 

(a minus g) ------- 


1050.1 - - 


~ — 6l5 *8 


1. 


Percent of total 

productive time as 
"revolution! ser" ----- 


8 W - - 


wm wm 
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Pl$CB5dI0K (ggnllBugd) 



Percent of total 

aawf&uctlve tins as 

and extender - 

Fare ant of total 

tivsa as 

xabor-aavor and extender - 

Fereert of total available 
tine as labor-saver and 
extender g£ idle - • - - - 



- 16:" ----- - UP? 



- 13? 



The last three it«ns (j, b, and 1) are tbs ones which, ur.<?or tbs 
philosophy of par^ra”n 3, sheuv he sdnlalsod. It will ba aeon 
that, while Idle tin© has boon appreciably out down In the second 
qpttrtcr, u*S£c as a labor-saver and extender has remained pro- 
portionally constant# Of the other revolution tsors, 1*8 is used 
in this role practically not at all (see para# 6, following), 

Af&^H has only recently been installed and put through its initial 
operational tests, and 23S*7* bas boor, used 66? of only cue shift 
exclusively In an escort tally labor-extending role In the solution 
of F!ffiAV (French baud ecranblep) settings. The ether borderline 
ease, likewise used in only one - shift, is discussed In 

paragraph 6, follcvinr, 

6* par?loTser.t of *he labor-savors . In general, end with 
specific res erva^Iwut, TTViay Wi "said'" that the labor-savers are 
doing all of tbs bb jobs and most of tbs snail ones that the 
analysts ask of teas# The specific reservations are as follows i 



IHH - By far the greater part of X&K employment Is for labor- 
aarlnc and extension, Tjo T&*\ complex has been working 
at about full capacity during one shift, and half -eased t 



little over or. a -third capacity in the second shift, 

Shiah Indicates that preparation Is not the liuitin- 
factor) • There is widespread eonplalnb, in part. T 
believe, justified, that IBM results arc slew, that 
Mach of the work Is not sufficiently checked for 
accuracy, and that too aruch has had to be redone In 
Whole or in part because of busts Which should have 
bean caught on the floor at the saehlnes but which. 
Instead, are allowed to earn* through to the end of 
the process, accumulating error to the fetal vitiation 
of results, 

BOBIR * The 30BXS battery has been giving about 60? ucago in 
one shift and 50? la a second. At the sase time, the 
w o r k it was provided for end is doing is not being 
pushed to completion with anything like the speed which, 
in the light of our mission, we should press for. A* 
is the ess* of ISh f the difficulty bare scene to be in 
operation of the aach*nes themselves, not In preparation, 

ggSEEl^g- - This opera tor has been used during one full shift 
of a 5-day wee!:, Between 2$f end 50? of this usage 
has been on selector jobs which could hers been run, 
with less convenience and acre delay (but sot neces- 
sarily lass efficiency), on other machines. 

Miscellaneous small one rs ti le rs . Th*ne are numbers of *mll 
Caa4 pl<^o-H©Al mac«.lne' ’jobs, retiring from a few 



ji ving from a few 
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minutes to five or six hours each, which do not get 
done and are not even asked for because of the com- 
plications Inherent in the centralisation of machine 
facilities, The analysts either do these by hand or 

S ss them over and go on to other things or altema- 
ve attacks. 



These points are discussed in detail in the following paragraphs. 
Zt should be mentioned in passing that SKATE XX furnishes a fine 
example of a labor-saver which seems to be veil employed. It has 
been used, in three apparently well packed shifts (but, let It be 
•aid, with a rather high maintenance time} recently about 19#), 
almost solely on jobs which it is well fitted to do. 



7* IBM's labor-saving employment . The 3BH plant’s troubles 
seam to be* "3ue £cT Inadequate quail? ic ations and potentialities of 

T ersonrel. The intake at the bottom has been largely in the G6-2 
entering punch operator) grade which, as tho lowest civil-service 
grade. Is the sump of the personnel pool, containing, along with 
some people of excellent potential, many of the drifters and part 
time vagrants, and some people who have no natural potential to 
achieve higher qualifications , The GS-2s thus provide thin 
pickings for GS-U, 5, and 6 operator and supervisor material. In 
addition, not only tho intake grade of OS-2 but the entire grade 
structure of the Machine Division is too low, by at least one or 
two grades, to provide for the kind of both talent and incentive 
that AP3A (as distinguished from other Government agencies) needs 
in itanachine Division. Apparently, too, the outside labor pool 
of GS-Ija, 5® * and 6s is inadequate, perhaps for. the same reasons 
that exist within AFSA* Added to this lack of adequate sources 
of replenishment of good floor talent is the fact that most of 
the few employees with this talent are In the Kachlne^Di vision's 
front-off ioe Methods branch (AFSA-221), preaumabl/^ey are the 
only people qualified to man that Branch, The bad affects of 
this whole situation are two-fold, as follows i 



The people on the floor are not adequately qualified 
to know, from the analytical standpoint , what they are 
doing, ancTso," 'being unable to program their own jobs, 
have to receive detailed instructions which they follow 
blindly. Errors in both programming and execution tend 
to go undetec tod, and this is aggravated by the fact 
that some of the floor personnel are unreliable in per- 
formance of even same of tho cheeks that they are quali- 
fied and required to make. The floor personnel tend, 
thus, to be a grow of disinterested automatons, Instead 
of alert members of the analytical team (as they were In 
both Agencies during WIT), JL ‘ ■ 



b. In view of the situation on the floor, tho Methods Branch 
is forced to spend much of its time in the detailed pro- 
•gaaalns of individual IBM jobs, much of which Is, to an 
able machine man, a fairly routine operation. The Methods 
Branch thus has itself largely tied up in work whioh be- 
longs at operating-section level, or which, if it must be 
done at branch level, should be confined to the machine 
operating branches* 



« 
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The effect is cumulative. The able people of the Methods 3ranch 
are unable to devote proper attention to the primary job of a 
"Methods Branch”, which is to dream up new and batter uses for 
m a chine s! in other words, t£ey are too busy with pg^rriSHh?? To 
to be able bo devote adequate creative and constructive study to 
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echo dull nr. At the same time they are absent from the operating 
floor, vKere, among other things, they aro needed to develop tholr 
own replacements and raise the level of floor talent* The not 
result Is a self perpotu&ting stasis which requires some deliberate 
boot-strap lifting, Tho Machine Division Is moving toward the first 
pull in this direction by a program of temporarily shifting Methods 
Branch people to the floor, where they aro to train and indoc tri- 
nato the operating section people in the analytical and programing 
phases of the work, with a view to eventually shifting the duties 
Involved to the machine sections. Where they belong. For this 
novo to bo fully effective it will have to be accompanied by a 
program of raising both tho grade levels of naohino operating 
section jobs and tho potential qualifications level of Machine 
Division recruits, A first move in this direction Is already 
underway, an arrangement reached late In Juno between the person- 
nel Division and AF3A-02 whereby the standards for new punch 
operators aro raised# Much more needs to be done In this direc- 
tion# Zt would appear 'to IBs not Impossible to convince the Civil 
Service Commission that our machine operator needs are at least 
two grades higher than those of FSA and FHA j the ammunition for 
the attempt la clearly the understanding of the analytical process 
Whieh wo should demand in our opor&tors, not excepting the punchers# 

8, HOB IN Job . The RODIN program was pushed through as 

an interim measure on the basis that 



a# Bo already available or Imminently available solution 
was satisfactory, even aa an interim one. 

b. The work could not wait for the ultimata solution (DELLA). 

The second promise. Imposed by AF3A-0 2, could not, of course, be 
aballenged by anyone else. The first, however, was challenged by 
the then Bead of AFSA-351 (Mr* Dumey) and appears to mo, now re- 
inforced by but not depending solely on some hindsight, to be 
vulnerable# The HOBZNs, having, cost close to a million dollars, 
are now under scrutiny as having produced a totally unexpected 
lack of results. There is no reason yet to blame the K03IN 
c oncept, and the million is by no means wasted, because the ROBIN* 
Vn.ll presumably always have uses, but I am convinced that a good 
deal less money spent improving AMBER would have permitted us 
(with the help of other existing machines) st least to chock out 
the theory and approach of the ROBIBs to find whether we really 
seeded them. There may bo nothing wrong with the theory and 
approach, but the fact that we aro even now checking those to see 
whether there is indicates the possibility that we crashed sEeatT" 
i&th'ouh knowing too well where we were going. The ROBIN deal, 
incidentally, is tho perfect answer to anyone who says that our 
approach to our problems la "niggardly and parsimonious" • In my 
opinion this particular deal was extravagant, 

9 * p OSIH utilisation . . Putting aside the history of the 
9tO~TKs, which cannot Ve altered and possibly should not if it 
could, we turn to the day by day uses of these machines. AFSA-02 
could not wait for DELLA. Nevertheless, with DELLA now bolng 
installed, tho ROBIBs have been employed at less than $0 ?* 
capacity! The reason is that there are not enough ROBIN operators 
to man the machines at full oapacity 2k hours a day. The ROBIN 
problem thus boils down to one of personnel, requiring the same 
remedies that are needed for XBMj the Machine Division stably 
does not have enough people of high enough caliber. 

* 10 « ftO^XS preparat i o n. The preparation of material for ROBIN 

illustrates a point which has a bearing on t he Ma chine Division** 
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personnel problems* The hard copy received from the field Is 
first edited and collated by the analysts (AF3A-243) at Arlington 
Hall, then sent 8 alias to KAVSECSTA to be punched* The punching 
process Includes the making of page proofs, which aro chocked by 
the punchers against the edited hard copies} tapes are corrected 
from this check and second page proofs are run* These are them 
sent 8 miles to Arlington Hall, Whero the analysts of 21*3 check 
them again* They are then sent 8 miles back to NAV32CSTA where 
the Machine Division’s punchers sake final corrections in the 
tapes, then, run then to mate hard ("gray") tapes* The gray tapes 
are then sent 3 miles to Arlington Hall where they are run on the 
BOBIHs, It la not my purpose to emphasise the 32 miles of travel 
Which this material Undergoes; it is rather my purpose to point 
out the following* 

a* Two distinct groups of people, 8 miles apart, engage 
in what la essentially a single routine process. 

b. One of those groups has a grade level averaging 03-2/3, 
the other has a grade leval averaging 03-4/5* 

c* The*# is nothinr more difficult about the routine 
operation of the OS-4/5 group than about that of 
the OS-2/3 group. 

Aside from the argument that editing and collation belong, logi- 
cally and economically, in the punching process (and are, in 
fact, often done there in other areas of our effort), it would 
seem to be possible here to give the Kaohine Division ’a punchers 
higher responsibilities and higher grades, thus killing the 
following three birds i 

a* Helping to solve the Machine Division’ a personnel 
problems * 

b* Ridding what is ostensibly an analysts* group of a 
routine, mechanical operation. 

e. Saving total personnel, thus providing additional 
hands for, among other things, manning RGBXNs* 

11, OOLpBBRC . This borderline revolutloniser's maintenance 
time runs extremely high; 35£ to 50??. Disregarding this factor, 
ifalch la conceivably capable of correction, its usage is of 
interest from two standpoints i 

a* It la used |n only ene shift, which suggests the 
possibility that a properly emancipated group of 
aethods-invGntors might be able to devise some 
uses to fill its spare time, 

b. With proper pressure being put on its schedule by 
the emancipated group of methods- inventors, it is 
conceivable that its present 25-50& employment as 
a selector would be shifted to Its less versatile 
cousins, to permit its full-time use in its higher 
capability as an operator. 

Some of OOLDBERG’a less versatile cousins aro now employed only 
part time (in one shift) or no tiaso at all. Consideration of 
those, which are counters and the simpler kinds of selectors, 
and their possible employment leads directly into the next two 
paragraphs * 
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12. Miscellaneous snail operations . Every analytical section 
in 02 baa * gonatant tiaetl for small piecemeal jobs in wWch .machines 
p an minimize nan-hours. Some of these, of a puroly mathematical 
kind, are performed with the aid of the analysts 1 desk- top Friden 
calculators. An analyst wishes to make a mathematical computation. 
If he bae no Friden. he can do one of two things 1 work it out by 
foana or follow the s.0,P. to have the job d one by the Machine 
Division on the IBM-601; (or O’UALLi^, if appropriate). If the Job 
is a very large one, he will, of course, write it up and send it 
to the Machine Division, and will ftet his answer In not less than 
taro days. If it is anything other than vary large, and ho wants 
the answer right away , to fit in with a current train of thought, 
he will probably 3 ike a stab at working it out by hand. Posses- 
sion of the Friden means that be ie assisted and speeded up in 
this operation* non-possession of It means that the job will not 

S t done or vlllgpfcdone inefficiently , fhe arltl^ Job 

9 been uoe&puroiy as an' example; 'there are many counting and 
selecting jobs to which the same argument s apply. Two of the 
basic chores of cryptanalysis, monographic and dlgraphio frequency 
counting, are important cases in point. An analyst may want counts 
taken on one or two messages father than a thousand. The thousand, 
he would write up and send to . the Machine Division; the one or two 
he would toes to* a clerk to count manually, unless he has a machine 
counter handy and Informally accessible . Possibly the count of one 

or two messages convinces him that he wants the oount on the entire 
thousand. In which case he will go through the formality of the 
work-request to AFSA-22 for the big job. But possibly, instead, 
the count of one or two convinces him that there 1 a nothing In his 
hunch, so he abandons the idea of further counting. And this last 
ie important, for if he cannot conveniently cheek his idea on the 
•mall sample he may request the big Job' or AR5A-22 without a check 
(and get his negative result two days later after a considerable 
amount of effort by 22 instead of one hour later after an easy 
run on his own machine), Exactly similar considerations apply to 
Sliding coincidence and dlfferonelne runs. On the whole, the lack 
of certain machines directly and informally available to the 
analysts leads to the following inefficiencies* 

a. Work which should be done is not done, or 

b. It Is done by hand methods, or 

s. It is unnecessarily inflated to make it big and Important 
enough to be put through the S.O.P. for performance by 
the central machine pool; or it is ordered in tot o even 
when a first piecemeal result might show the cozqpleto 
job to be unnecessary. 

The principles involved here are recognised, and several sections 
have their email machine rooms, adjacent to their main areas. 

There is, however; a mild but constant pressure to minimise this 
dispersion end to prevent its further growth; there seems to be 
a tendency to aecopt as axiomatic the theory that if you have 
something which is a machine, and something called a Machine 
Division, the machine must obviously belong to the Machine Divi- 
sion. As a result, same sections do not have all the locally 
controlled machines they need, and some have none at all. 

13. Central poollnr vers us dis persion for operational conven- 
ience, I pose 'the following statement' 'as ' sjcEmatlcl '~ v ' " 

In the absence of overriding reasons to the contrary, 
the tools needed by a technician to do his Job should 
be (a) under his iamodiate control^and lb) near and 

oenveuient to him. Iff §£ltf 
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I believe that there are three possible "overriding reasons to 
the contrary", two of them oonp oiling and one permissive, as 
follows » 



feael^ijae 

a. There being only one tool of the kind (or a limited 
number), and that constantly needed by more than one 
distinct group of technicians, centralized pooling 
under a system of priorities is unavoidable. 

b. Logistics considerations such that decentralized use 
would be unacceptably expensive or totally impractica- 
ble. 

Permissive 

0, Tools employed in continuing mass operations of fixed 
types. With large amounts of raw materials, requiring 
only routine or intorwittent participation or surveil- 
lance by the requiring technicians. 



Along with these principles, there should be noted the eaeential 
entailed premise that an Increased expense caused by decentralisa- 
tion la not necessarily an unacceptable expense; a small increase 
in operational convenience Way veil W worth a large increase in 
satpefise. If the operation is an important one (opponents of this 
▼lew will cite the essential evil per se of the idle machine, 
bringing in the concept of the equivalence of man-hours and 
square feet, already mentioned). What these principles point to 
with regard to AFSA*a analytical machinery Is the validity in 
that field of what can bo called the Small Model Shops Principle. 
American industry long ago discovered the reduo tio ad abaurdum 
of the contrail sat ion- for- efficiency principle carried beyond a 
reasonable point; the Oovernnent is a little behind industry in 
this regard but is, X believe, learning. Tbs philosophies in- 
volved have been thoroughly discussed in other connections, and 
need no further belaboring hero. 



Xlj.. Specific application of dec entralt aatlon 



principl e to 
specific 



ealTy 



analytical machinery . As th i a~phl lo s ophy applies 
to ArSA, tihere Ts obviously both room and necessity for both 
0 antral pooling and dispersion, ATLAS, HOHAD. GOLDB^G, SKA TK XX, 
the DEMONS, DKLLA, SLKD, and a few others obviously fall under 
the first cancelling roason for central pooling. The HOBlHs (at 
least In their present usage) and a largo part of the IBM complex 
Come under the permissive reason for central pooling, and there- 
fore (since the logistics considerations always point to central 
pooling oven When they do not compel it) need not be fought over 
an the basis of the compelling reasons. CADILLAC, the frequency 
counters, the desk calculators, the KATHEWa (and their fellow 
gospellers)^ PICCOLO, SLICES’, and such are obviously tools for 
Individual analysts and analytical sections, but son© who need 
them occasionally do not have th em , and thore is, in our list, 
no coincidence selector or digraph counter wholly suitable for 
decentralized use, although there is need for those. In this 
connection it is noted that the Machine Division has the two 
70 -m general comparators, four specialized selectors (the 
COPPERHEADS and TES3lEa), and one simple statistical crib placer 
(STORK) which are not being used at all , but which (with the 
probable exception of the COPPSIUif^sT*’ are applicable to analyti- 
cal problems that earns up from time to time. The reason why these 
are not used is that 00LDBKR0 or XBH or ROBIN do the jobs more 
conveniently or more quickly. But it appears to me that war 



mot 
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DISCUSSION (contlnuod) 



wbioh ugar.e figures show la not needed In the oentral 
SSST Ta a p reauap£l v o cand idat e'" for ~£rajaaf er to a sect Ion that 
can ttao Ttl lyar> easy extension of this, any isachlno ibai 
ra^eTlgTirea show la used exclusively or nearly so by one 
section is a strong candidate for transfer to that section, 
tinder this reasoning SKATF I could very well have been given 
to {for CC1UIIDOE work) during the past six months, 

and the two BOHFTa could be turned ovor to AFSA-233. Several 
groups, including Ol^'a analysis division, have definite need 
for a small amount of on-the-spot IBM machinery under their 
lmcdlate operational control. 

15. Devc lonmort needs in connection with decentralisatio n. 
Despite the forgoing, t&o facts fchaV A3^-2<!' Eaa two' ' Idle 
comparators and that there aro at least two sections that need 
to make occasional sliding coincidence runs on the spot do not 
necessarily add up to a decision to give these sections those 
corporators . The 70-m comparators are obsolete and a little 
complex to operate and Maintain. It is quite possible that 
•very section In 02 would refuse tee gift of ono. The sections 
would not , however, refuse a simple, modern comparator operating 
ftt moderate speed from T/T paper tapes or a small digraph counter 
operating from a keyboard or from tape. There Is a definite need 
for such simple analytical machines suitable for decentralised 
use a nd capable of functioning with minimum maintenance. Tho 
Mil HAM project might- conceivably lead to equipment having Just 
as Important uses In AFSA central processing as In the field 
outfits for which It is being designed. 

1&* r Logistics considerations , rentals. The thought that 
some decentralized use’ of eohvent tonal IftjN machinery is desir- 
able brines up a logistics factor which Is peculiar to that 
machinery; that Is, the matter of rental coats and its bearing 
on utilisation. We have been prone to accept as axiomatic the 
Idea that a rented machine wastes money In the approximate 
proportion of Its idle time. This Idea Z now wish to challenge 
«nd refute. Unless tho xnachino is entirely idle, tho amount of 
Idle time has very little to do with whether its rental Is 
Justified or wasted. The only consideration teat significantly 
affects tee Justifiability of a rental oosfc Is what use ( not 
how many hours of use) has boon got out of the machine. If 
tee machine produces monthly results that are worth more than 
its monthly rental, tho rental is Justified, whether tho machine 
produces the results in one hour * s operation or 720. If those 
results can be obtained with central pooling, then the machine 
should be centrally pooled, so that it can bo used to produce 
other results for other analysts in otherwise idle tlraoj but 
If they cannot , the machine should not be pooled, and should be 
left wit h th e analyst who needs Tt limaeHfatbl? available. The 
aost of ^55 its idle time Is aero; the cost of its results Is 
tho cost of rental. Tho only questions applicable aro* 

a. Is the employment dependent on the analyst’s having 
tee machine immediately available? 

b* If so, how many man-hours docs he save with tee 

machine, and what results dce 3 he get teat he would 
not even attempt without It? 

e. Is the total operational valuo of b. worth the rental 
cost? 

The rental economy realizable from central pooling, whore this la 
possible, should be regarded as highly welcome velvet, not as a 
necessary condition of machine employment , _ 

hmwKI wwot‘ 
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17 . Loglatles conaldera ulona , other. Aside from rental costa, 
WMch 1» a consideration peculiar to IBK clone, the logistics 
factors Involved ere as follower 

a. Procurement and storing of consumable supplies (paper, 
cards, tape, etc.) 

b. **t*n tenure o, including p roc ur orient and storing of 
bif nt rmnr ~ n parts. 

«, Provision of trained operating personnel. 



The provis5.cn of trained operating personnel for decentralised 
machinery Is, by the nature of the problem, easily solved. It 
would not be If the machines were required to be fully manned, 
but decentralised ln-seotion machinery usually does not have to 
be fully vanned. It la of the essence of this kind of machine 
employment that It Is only intermittent, and that, in general, 
one or two full tine attendants will suffice for a room full 
of machine*} the analysts themselves and their clerical aides 
will fill In as intermittent machine operators on occasion, and 
will thereby do tbeisa elves and the Government more good than 
ham. The few permanent full-time attendants needed for euoh 
installations should be easily within the capacity of the Machine 
hi via Ion to provide, on a rotating basis. As for supplies end 
nalntenance. It is true that dispersion adds to the cost of these, 
but this added cost le minimised by keeping the responsibility for 
supply and maintenance centralised in the Machine Mv iaion^ wiTST 
such an arrangement, feho only a'dgTtima£T~“ co'siAtfcrlbuta'bift to 
diapers Ion of sewno machinery la the additional man-hours of main- 
tenance time entailed in tho physical separation of the machines. 

X believo that this would be negligible in the li.pjht of the gains 
to b h expected In operational convenience. 



18. Reconciliation of operational convenience and central 
pooling . Yfc is the orot leal ly possible so to locate and organise 
analytical groups and tho machines that serve them that we both 
vest the requirement of operational convenience and realize the 
advantages of central pooling. Tho following topological (to 
coin a usage of the word) diagram illustrates the possibilities. 
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In the Preparation Machinery ring would be all preparation mohinory, 
both that centrally pooled and that alloeated to individual sections 
tar their direct control; the punches allocated to a section would, 
roughly* be those adjacent to it, but allocations would constantly 
change with varying needs under centralised priorities control. 

Th e some would generally bo true of the next two rings, Comon 
supply And Maintenance would serve all parts of the installation 
radially from the center. Besides mooting the direct operational 
needs Involved, on arrangement along these lines would have the 
following added indirect advantage 3 j 

a, Mould assist in closing the gap between the two parts 
of routine preparation now done in the analytical 
sections on the one hand and in the Machine Division 
«n the other (see para, 10, above), facilitating the 
minimising of the personnel engaged in this work, 

b. Mould promote, through close contact, tha analytical 
competence and background of machine operators, 

e. Mould promote, through close contact, the analysts ’ 
appreciation and understanding of machine processes 
and potentialities. 

It is appreciated that many factors render it impossible to achieve 
literal conformity with this scheme in our arrangement of actual 
floor space and physical facilities. This being true, one of the 
requirements Involved will always have to be sacrificed to some 
extent in favor of the other. I believe that, in accordance with 
the principles developed In preceding paragraphs, we should lean 
more to dispersal for operational convenience than we have in the 
past. Let wo make it abundantly clear that this is joot an indorse- 
ment of the utterly unacceptable dispersal represented by seme of 
the machine installations at 11 aval Security Station, completely 
removed from the groups that use them. The concentration for 
concentration* a sake repreaentod by putting unrelated CGMIfcT units 
together at Arlington Hall while leaving essential parts of their 

? roc esses at BavSecSta has been an exceedingly dead dog since late 
91*9, but I cannot resist this one last lash at It, 

19. Machine Methods Group , In paragraph 5 there has been 
discussetf'f&t employment of Atlas and other "revolutionisers" as 
such. In paragraph ? there has been discussed the non- employment 
of AFaA~22*a "Methods Branch" as such. The two are Intimately 
related. Certainly if there is any possibility of increasing 
ATLAS* a, and IBM* a, and GOLDS ERG * s employment in their fuller 
capabilities, it Is the function of the Methods Branch to devise 
the ways to do so. But, as has been shown, they have not enough 
time for this level of activity under the present arrangement, 
and they aro organizationally separated from the analytical 
problems Involved and organisationally tied to the administrative 
problems of the central machine pool, Ko amount of w liaison' v or 
•coordination* can completely moke up for the disorientation of 
view-points which is Imposed on the Methods people by these organi- 
sational arrangements. I propose the following solution! 

a. Abolish the Methods Branch within AFSA-22, 

b. Metain a small group (one or two) of staff assistants 
under APSA-22 to assist him in seoond-level scheduling 
and Job dispatching. 

«• Transfer the Methods Branch* s programming fjPanetlona 
to the operating branches or branch of APSA-22, 
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d. Istabliah a Machine Methods Group directly under the 

Technical director of APS A.- 02 (02T), with participation 
("ex officio’' or •advisory" or whatever othor words will 
satisfy our organisational mores) by AFSA-35* 

ttto Machine Methods 3 roup, under APS A- 027, would have the respon- 
sibility for first-level process and Machine scheduling and for 
insuring boat and fullest possible use of the re volut ionisers 
and awt-gfanrn possible service by the labor-savors. They would 
not, of course, refrain entirely from progra m ing, since the 
writing of new and prototype programs would be an inseparable 
part of their work, but they would be relieved entirely of the 
responsibility for routine and follow-up programing. (Hor, 
Incidentally, would the developnent of ideas for new machine 

S plications be discouraged in AFSA-22. It could bo expected 
at making the machine operating branches part of the analytical 
bean would result actually in Increased thinking along theso 
lines within the Machine Division.) 

20. Machine Division organisation . other aspects . AFSA-22's 
present s^i^ between the "IhH branch" and the* f&#"Tferanch" does 
not appear to be too valid from a logical functional standpoint. 
Svery machine in the "IBM branch" la a "rapid analytical machine", 
the "HAM Branch" is full of IBM machinery, the HAM Branch uses 
both tape and cards as both Inputs and outputs and some IBM Corp. 
developments have turned to tape, and some processes are done 
partly by "IBM® machines and partly by "RAM®. There would see;* 
to be some lo*Ic in splitting 22 '» Maintenance branch into two 
«nx this basis, but not his processing components. Of course an 
illogical split of this kind does no great ham per se, but when 
it is the physical manifestation of a harmful and disruptive 
split between two rival philosophies of analytical machine develop- 
ment. as in this ease. It would seem to be advisable to assist the 
h ea l ing of the breach by removing the symbol. I therefore recom- 
mend that the two branches be made into one, or, if one would be 
too large for easy administration, that the split be based on some 
more valid consideration (such as, at the moment, the unfortunate 
circumstances of physical location). 



21. Machine Division strength. Bettor and fuller use of 
machine aids, according Yo the principles of this discussion, 
should follow from the efforts of a properly constituted, 
properly subordinated Machine Methods Group* This will pre- 
sumably ssean a larger allocation of personnel to the Machine 
Division at once, and a considerably larger allocation ulti- 
mately. I have no specific proposals along these lines, be- 
lieving that the pressures generated by the Machine Methods 
©roup will result in the right answers as we go along, and that 
our first preoccupation should be with personnel quality rather 
than numbers, but Z point out the followings 

a. Since machines multiply men and minimize man-hours, 
taking men from analytical aeotlons and giving then 
to the Machine Division theoretically represents gain, 
sot lose. 

b. Military personnel have, in the past, functioned very 
satisfactorily is the pre-AFSA machine divisions. 

These two points are developed in the next two paragraphs. 

22. Ms chin e Division personnel - balance with analytical 
sections' 'and ot hir s trey, tn . The statement that", given too 
few people, the few available are best employed operating 
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machines which multiply per-ran-hour output Is, of course, *n 
oversimplification. In the first place, the machines must be 
properly employed to make this true; in the second, since there 
la a considerable amount of non-nachine effort in preparing Jobs 
far the machines and in utilising their results, there has to ho 
a balance, based in each case on specific end unique considera- 
tions, between the strength of tho groups served and of the 
machine- operator groups that serve them. Thus, there would be 
»o point in robbing AFSA-21;3»s COT.-RIDGF section to man SKA IT. 1 
for fuller operation since, at the ^osent, the COLERIDGE Section 
la not large enough to feed and utilise an expanded SEATS x 
Operation, There might, however, be some point in increasing 
ROBES operation at the expense of A?SA-243 t » AT3ATRQ33 section, 
since the latter is now able to produce a steadily increasing 
backlog of wort, for tha Hachino Division, I do not, however, 
sake any specific recommendations In this respect, since AFSA-02 
and his assistants and advisers presumably have the Matter in 
hand In the light of all of the factors Involved rather than 
just the few brought out here, X do believe, however, that all 
administrative, management, and organisational devices which 
would tend to give thorn a freer hand and greater flexibility in 
shifting strength back and forth as needs vary should be ex- 
plored for adoption, with necessary assistance and support from 
the Personnel Division and the Controller's Management Branch, 

2m addition, I suggest that, since wo have no single management 
and methods problem more important than the proper utilization 
of our COMKT machine resources, end since plans for the develop- 
ment and employment of these resources are among the most 
important planning problems Involved in our meat important major 
field, it would be no loss to allocate to AFSA-02 »» Machine 
Methods Group sons of the spftces now devoted to management, 
methods, and plans in the Staff Givis ions of AFSA-OOF and AFSA-12. 
Although some of the bodies for this Croup would have to come 
from the Machine Division's present Methods Branch, this would 
penal t forming the group without robbing the Machine Division of 
any numerical strength. 

*3* Machine Division personnel - use of military . Fre-AFSA 
analytical raacni^e divisions, especially tiBST Davy’s , u t Ilia ed 
military personnel to excellent advantage. There are no adminis- 
trative hindrances to moving military personnel from Job to Job 
as strength needs vary, and military personnel can bo operated 
in shifts as required. For these two reasons, most of our machine 
personnel problems would disappear If vs had a sufficient force 
of adeq u ately qualified military personnel. But the Kavy’s one- 
time small force of adequately qualified analytical machine 
personnel has frittered away, what with normal attrition without 
replacement and tho Bavy’s insistence on rotation (in a skill 
where rotation Is entirely inappropriate) , until it has prac- 
tically disappeared. We oould realise a considerable advantage 
fror. having a larger proportion of our machine operator strength 
in military personnel, and eveiy effort should be made to enlist 
the cooperation and support of the Xavy in returning all available 
machine men to duty here and of all three Services in building 
up a body of competent uniformed machine operators, with necessary 
special dispensations regarding permanence and rotation. 

2k« BttStaary * Tho recommendations flowing frora this discussion 
are set forth in detail in the "Recommendations’* section of the 
report. In general, they fall Into three groups, which may bo 
expressed as three major and inclusive recommendations, as follows! 



il 



I 



3 



a. That tho utilisation of our analytical machines be 
increased, as appropriate to the two divergent re- 
quirements of their two categories by p otentiality. 
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That , the lmedlate aeanc of doing this bo certain 
reorganisation# within APS A- 02, principally the 
Moving of the Machine methods and scheduling 
function out of A PSA -22, and the putting of it 
ftly (with adequate staff) under 02T, 



direc 



toad 



iaprovod machine utilisation and porfomanoe be 
:c|ted by, first, raising the quality of Machine 

3 nnol by Increasing their responsibilities and 
tenee and raising their grade • true tore, and, 
increasing their numbers, Including increasing 



b* That 
prosit 
per# 
ooen 
•#e 

the proportion of Military personnel mmonc then* 



the uso of sraall, decentralised machine installs- 
, directly under individual sections but with 



That 
tlona 

eentrulised supply and Maintenance, bo foatered, and 
increased as required, and that our development 
programs take account of the needs involved* 
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